Toxicoproteomic investigation of the molecular mechanisms of cycloheximide-induced hepatocellular apoptosis in rat liver.
C/EBP homologous protein (CHOP) is a transcriptional factor and is induced under conditions such as the unfolded protein response or amino acid starvation. A previous study showed that the transcriptional level of CHOP was highly increased in rat liver in which hepatocellular apoptosis was induced by cycloheximide (CHX) treatment. Here, we investigated the relationship between hepatocellular apoptosis and CHOP-mediated apoptotic pathway, and studied the mechanisms of induction of CHOP gene in the liver of rats treated with CHX. Male F344 rats were treated intravenously with 6mg/kg CHX, and sacrificed at 1, 2 and 6h after the treatment. In the gene expression assay using quantitative RT-PCR, the genes related to CHOP-mediated apoptosis such as the C/EBPbeta, ATF3 and ATF4 genes were significantly increased corresponding to the induction of hepatocellular apoptosis in rats treated with CHX. However the GRP78/Bip gene, which serves as a representative marker for the unfolded protein response, did not change after the treatment. Toxicoproteomics using two-dimensional difference gel electrophoresis and mass spectrometry indicated that GRP78/Bip was inactivated by the CHX treatment. Furthermore, the CHX-treated animals exhibited a significant decrease of phosphorylated Akt/PKB (protein kinase B). These results indicate that the protein synthesis inhibition by CHX induces the CHOP gene through a pathway similar to that of amino acid starvation, and that Akt/PKB inactivation enhances the CHOP-mediated hepatocellular apoptosis.